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© TRANSMISSION/RECEPTION DEVICE FOR OPERATING NUMERICALLY CONTROLLED MACHINE BY 
RADIO CONTROL AND ITS COUPLING METHOD. 



© An operator transmits the ID number of a nu- 
merically controlled machine to be called to all 
stand-by numerically controlled machines. In re- 
sponse to this, all the machines display the received 
ID number and their own numbers to allow the 
operator to confirm the numbers. The operator is- 
?-» sues a command for coupling a portable and wire- 
^ less manual operation device used for the call to the 
called numerically controlled machine. According to 
|s» this coupling command, the uncalled numerically 
O controlled machines return to their stand-by states. 
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Fig. 1 







ID number of a numerical ccntrol 
system to be called Is transmitted 
towards all the numerical control 
systems under a waiting position, by 
employing a portable and wireless 
manual operating equipment 






Each or the numerical control systems 
under a waiting position displays the 
ID number received and .the ID number 
of Its own 






An operator finds a numerical control 
system displaying two same ID numbers 






The operator employs the called 
numerical control system to transmit 
an instruction signal for connecting 
the called numerical control system 
and the portable and wireless manual 
operating equipment employed for the 
calling, toward the portable and 
wireless manual operating equipment 







(I) 



(2) 



(3) 



The called numerical control system 
is connected with the portable and 
wireless manual operating equipment 
employed for the callina 






All the numerical control systems 
remaining uncalled are returned to 
a waiting position 







Q END J 



4/27/05, BAST Version: 2.0.1 .4 



1 



EP 0 519 076 A1 



2 



BACKGROUND OF THE INVENTION 

This invention relates to a combination of a 
transmitter and a receiver for wireless operating a 
numerical control system and a method for con- 
necting a numerical control system and a portable 
and wireless manual operating equipment by em- 
ploying the foregoing combination of a transmitter 
and a receiver for wireless operating a numerical 
control system. More specifically, this invention re- 
lates to a combination of a transmitter and a re- 
ceiver for wireless operating a numerical control 
system and a method for connecting a numerical 
control system and a portable and wireless manual 
operating equipment, such a combination or a 
method realizing advantages tabulated below: 

a. An erroneous calling of a wrong numerical 
control system is prevented, in the case where 
plural numerical control systems are located at 
an area, 

b. An arbitrary numerical control system is al- 
lowed to be connected with an arbitrary portable 
and wireless manual operating equipment, be- 
cause no specific numerical control system is 
tied with no specific portable and wireless man- 
ual operating equipment, resultantly the quantity 
of the portable and wireless manual operating 
equipments is allowed to be selected less than 
the quantity of the numerical control systems. 

A numerical control system proper is generally 
equipped with a means for operating itself. How- 
ever, there are cases in which the location of a 
means for operating a numerical control system 
does not allow an operator to observe the machin- 
ing region or there are cases in which the distance 
between a means for operating a numerical control 
system and the machining region is too long to 
allow an operator to readily observe a miner part of 
the machining region. In these cases, it is difficult 
for an operator to observe a machining region, 
while conducting manual operation employing a 
means for operating a numerical control system 
which means is equipped to the numerical control 
system proper. 

For the purpose to allow an operator to. ob- 
serve the machining region, while conducting man- 
ual operation, under the foregoing environments, a 
portable and wireless manual operating equipment 
which is not fixed to a numerical control system is 
generally employed. This portable and wireless 
manual operating equipment is allowed to be em- 
ployed for plural purposes, including selection of 
an arbitrary numerical control system, connection 
of a selected numerical control system and the 
portable and wireless manual operating equipment 
employed for selection of the foregoing numerical 
control system, and manual operation of the se- 
lected numerical control system by employing the 



portable and wireless manual operating equipment 
employed for selection of the numerical control 
system. 

A combination of a transmitter and a receiver 

5 for wireless operating a numerical control system 
available in the prior art will be described below. 

In the case where plural numerical control sys- 
tems which can be manually operated by employ- 
ing a portable and wireless manual operating 

w equipment are installed at a location, portable and 
wireless manual operating equipments of a quantity 
identical to the quantity of the numerical control 
systems are prepared and each couple of the por- 
table and wireless manual operating equipment and 

75 the numerical control system is given an ID num- 
ber. Provided an electric power is applied to a 
portable and wireless manual operating equipment, 
the portable and wireless manual operating equip- 
ment automatically selects a carrier frequency 

20 which is not employed, and transmits its own ID 
number towards all the numerical control systems 
by employing the selected carrier frequency. A 
numerical control system having the ID number 
identical to the transmitted ID number responds to 

25 the portable and wireless manual operating equip- 
ment which transmitted its ID number. As a result, 
the numerical control system and the portable and 
wireless manual operating equipment which have 
the same ID number are connected by the selected 

30 carrier frequency and the couple becomes able to 
communicate with each other. 

In this manner, each numerical control system 
is required to have a portable and wireless manual 
operating equipment to be tied with, and they have 

35 the same ID number. However, if plural numerical 
control systems have been erroneously given the 
same ID number, plural numerical control systems 
turn out to be simultaneously controlled by one 
portable and wireless manual operating equipment. 

40 Furthermore, if a wrong portable and wireless man- 
ual operating equipment is employed, a wrong nu- 
merical control system unexpectedly turns out to 
work. Either case is dangerous and causes erro- 
neous machining. 

45 

SUMMARY OF THE INVENTION 

Therefore, a first object of this invention is to 
provide a combination of a transmitter and a re- 

50 ceiver for wireless operating a numerical control 
system, wherein a wrong numerical control system 
is not called, an arbitrary numerical control system 
is allowed to be operated by an arbitrary portable 
and wireless manual operating equipment, and a 

55 less quantity of portable and wireless manual op- 
erating equipments is required than the quantity of 
numerical control systems. 

A second object of this invention is to provide 
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a method for connecting a numerical control sys- 
tem and a portable and wireless manual operating 
equipment, wherein a wrong numerical control sys- 
tem is not called, an arbitrary numerical control 
system is allowed to be operated by an arbitrary 
portable and wireless manual operating equipment, 
and a less quantity of portable and wireless manual 
operating equipments is required than the quantity 
of numerical control system. 

To achieve the foregoing first object, a com- 
bination of a transmitter and a receiver for wireless 
operating a numerical control system in accor- 
dance with this invention is a combination of 

A. a portable and wireless manual operating 
equipment provided: 

a. a means which allows an operator to trans- 
mit the ID number of a numerical control 
system to be called, toward all the numerical 
control systems which are under a waiting 
position, 

b. a means for connecting the portable and 
wireless manual operating equipment with the 
called numerical control system, in response 
to an instruction signal for connecting the 
portable and wireless manual operating 
equipment with the called numerical control 
system, the instruction signal being issued by 
the called numerical control system, and 

c. a means for returning all the numerical 
control systems remaining uncalled, toward a 
waiting position (or a position before the ID 
number was received), after the connection 
between the portable and wireless manual 
operating equipment and the called numerical 
control system is finished, and 

B. a numerical control system provided: 

d. a means for displaying both the received 
ID number and the ID number of its own, for 
the purpose to allow the operator to find the 
numerical control system displaying two 
same ID numbers thereon, 

e. a means which allows the operator to 
transmit the instruction signal for connecting 
the portable and wireless manual operating 
equipment with the called numerical control 
system, toward the portable and wireless 
manual operating equipment, by employing 
the called numerical control system, and 

f. a means for connecting the called numeri- 
cal control system with the portable and wire- 
less manual operating equipment, in re- 
sponse to the instruction signal for connect- 
ing the portable and wireless manual operat- 
ing equipment with the called numerical con- 
trol system. 

To achieve the foregoing second object, a 
method for connecting a numerical control system 
and a portable and wireless manual operating 



equipment comprises: 

a. a step for allowing an operator to employ a 
portable and wireless manual operating equip- 
ment to transmit the ID number of a numerical 

5 control system to be called, toward all the nu- 
merical control systems under a waiting posi- 
tion, 

b. a step for allowing the operator to find a 
numerical control system displaying two same 

w ID numbers thereon, and 

c. a step for allowing the operator to employ the 
numerical control system which was determined 
to be the called numerical control system to 
transmit an instruction signal for connecting the 

75 portable and wireless manual operating equip- 
ment with the numerical control system, toward 
the portable and wireless manual operating 
equipment, for the ultimate purpose to connect 
the called numerical control system and the 

20 portable and wireless manual operating equip- 
ment employed for the calling and to return all 
the numerical control systems remaining uncal- 
led, to the position before the calling signal is 
received (or a waiting position). 

25 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a flow chart illustrating the connection 
process of a transmitter and a receiver for wireless 
30 operating numerical control system in accordance 
with one embodiment of this invention. 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENT 

35 

A. A Transmitter and A Receiver for wireless 
operating A Numerical Control System 

A transmitter and a receiver for wireless 
operating a numerical control system in accor- 
40 dance with one embodiment of this invention is 
a combination of the following two ingredients. 

A first ingredient is a portable and wireless 
manual operating equipment having the follow- 
ing functions. 

45 a. An operator is allowed to transmit the ID 

number of a numerical control system which 
he would like to call, toward all the numerical 
control systems which are then in a waiting 
position. 

so b. After finding out that a right numerical 

control system was called, the operator is 
allowed to employ the called numerical con- 
trol system to transmit an instruction signal 
for connecting the called numerical control 

55 system and the portable and wireless manual 

operating equipment employed for the call- 
ing, toward the portable and wireless manual 
operating equipment employed for the calling 
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and for returning the numerical control sys- 
tems remaining uncalled to the position be- 
fore the ID number was received. 
A second ingredient is a numerical control 
system having the following functions. 5 

a. When receiving the ID number of a nu- 
merical control system to be called, each 
numerical control system displays thereon 
the ID number received and its own ID num- 
ber. 10 

b. The operator is allowed to find a numerical 
control system displaying two same ID num- 
bers thereon. After finding the numerical con- 
trol system he called, he Is allowed to em- 
ploy the right numerical control system to 75 
transmit an instruction signal for connecting 

the called numerical control system and the 
portable and wireless manual operating 
equipment employed for the calling, toward 
the portable and wireless manual operating 20 
equipment employed for the calling, for the 
ultimate purpose to connect the portable and 
wireless manual operating equipment em- 
ployed for the calling and the numerical con- 
trol system called. 25 
B. A method for connecting A Numerical Control 
System and A Wireless Manual Operating 
Equipment 

A method for connecting a numerical control 
system and a wireless manual operating equip- 30 
ment in accordance with one embodiment of 
this invention has the following steps. 

a. An operator transmits the ID number of a 
numerical control system he wants to call, 
towards all the numerical control systems un- 35 
der a waiting position, by employing a porta- 
ble and wireless manual operating equip- 
ment. 

b. The operator finds a numerical control 
system displaying two same ID numbers 40 
thereon, among the numerical control sys- 
tems each of which displays both the ID 
number received and its own ID number. 

c. The operator transmits an instruction signal 

for connecting the called numerical control 45 
system and the portable and wireless manual 
operating equipment employed for the call- 
ing, towards the portable and wireless manual 
operating equipment, by employing the 
called numerical control system, for the pur- 50 
pose to connect the numerical control system 
he found and the portable and wireless man- 
ual operating equipment he employed for 
calling. 

d. After these were connected, all the numeri- 55 
cal control systems remaining uncalled are 
returned to the position before the ID number 

was received (waiting position). 



The foregoing description clarified that this in- 
vention has successfully provided a combination of 
a transmitter and a receiver for wireless operating a 
numerical control system and a method for con- 
necting a numerical control system and a portable 
and wireless manual operating equipment, wherein 
a wrong numerical control system is not called, an 
arbitrary numerical control system is allowed to be 
operated by an arbitrary portable and wireless 
manual operating equipment, and a less quantity of 
the portable and wireless manual operating equip- 
ments is required than the quantity of the numeri- 
cal control systems, because this invention has 
untied a numerical control system and the cor- 
responding portable and wireless manual operating 
equipment and has mixed manually finding activi- 
ties to the automatic system, for the purpose to 
remove the drawbacks specific to a firm tie with a 
numerical control system and the corresponding 
portable and wireless manual operating equipment. 

Claims 

1. A combination of a transmitter and a receiver 
for wireless operating a numerical control sys- 
tem comprising: 

a portable and wireless manual operating 
equipment further comprising: 
a means which allows an operator to transmit 
the ID number of a numerical control system to 
be called, toward all the numerical control sys- 
tems which are under a waiting position, 
a means for connecting said portable and wire- 
less manual operating equipment with the 
called numerical control system, in response to 
an instruction signal issued by said called nu- 
merical control system for connecting said por- 
table and wireless manual operating equipment 
with said called numerical control system, and 
a means for returning all the numerical control 
systems remaining uncalled, toward a position 
before said ID number were received, after the 
connection between said portable and wireless 
manual operating equipment and said called 
numerical control system is finished, and 
a numerical control system further comprising: 
a means for displaying both the received ID 
number and the ID number of its own, for the 
purpose to allow said operator to find said 
numerical control system displaying two same 
ID numbers thereon, 

a means which allows said operator to transmit 
said instruction signal for connecting said por- 
table and wireless manual operating equipment 
with said called numerical control system, to- 
ward said portable and wireless manual operat- 
ing equipment, by employing said called nu- 
merical control system, and 
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a means for connecting said called numerical 
control system with said portable and wireless 
manual operating equipment, in response to 
said instruction signal for connecting said por- 
table and wireless manual operating equipment 5 
with said called numerical control system. 

A method for connecting a numerical control 
system and a portable and wireless manual 
operating equipment comprising: w 
a step for allowing an operator to employ a 
portable and wireless manual operating equip- 
ment to transmit the ID number of a numerical 
control system to be called, toward all the 
numerical control systems under a waiting po- 75 
sition, a step for allowing said operator to find 
a numerical control system displaying two 
same ID numbers thereon, and a step for al- 
lowing said operator to employ the numerical 
control system which was determined to be 20 
the called numerical control system to transmit 
an instruction signal for connecting the porta- 
ble and wireless manual operating equipment 
with the numerical control system, toward the 
portable and wireless manual operating equip- 25 
ment, for the ultimate purpose to connect the 
called numerical control system and the porta- 
ble and wireless manual operating equipment 
employed for the calling and to return all the 
numerical control systems remaining uncalled. 30 
to the position before the calling signal is re- 
ceived. 
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^ START 



ID number of a numerical control 
system to be called is transmitted 
towards all the numerical control 
systems under a waiting position, by 
employing a portable and wireless 
manual operating equipment 







Each of the numerical control systems 
under a waiting position displays the 
ID number received and the ID number 
of its own 






An operator finds a numerical control 
system displaying two same ID numbers 







The operator employs the called 
numerical control system to transmit 
an instruction signal for connecting 
the called numerical control system 
and the portable and wireless manual 
operating equipment employed for the 
calling, toward the portable and 
wireless manual operating equipment 
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The called numerical control system 
is connected with the portable and 
wireless manual operating equipment 
employed for the calling 



All the numerical control systems 
remaining uncalled are returned to 
a waiting position 
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